Mild heating system, accompanying the chemical and physical treatment for preservation of food materials lays the possibility of deterioration of quality of processed foods. High temperature and short time heat treatment also offers the possibility of enzyme regeneration1). The blanching of food materials before processing is well recognized to inactivate the enzyme responsible for quality deterioration of products during processing and storage. Steam blanching has been found to cause less nutrient loss and lower effluent volumes than water blanching2). It is recognized that blanching of vegetables are more likely to retain better color and flavor after dehydration and storage than partially and unblanched vegetables3-4).
It is expected that before adopting dehydration techniques for banana processing, blanching to inactivate enzymes might impart better effect for storage stability of the final product. It is felt necessary to inactivate peroxidase in peas before processing5). Information is available on banana peroxidase isozymes eg. soluble, particle bound and insoluble forms of peroxidase6). GRIFFITHS has observed that browning of banana is related to the oxidation of dopamine by polyphenoloxidase7).
It is found in case of intermediate moisture banana product having moisture content of 30% to be of astringent accountable for the greater extractability of the polyphenolics8).
The firming effect during blanching has been observed in tomatoes, snap beans and cauliflowers9) and this effect has advantage on further processing of blanched products and can be evaluated with the measurement of pectinesterase activity, determination of pectic components and methoxyl content vis-a-vis study of rheological properties of the material.
The multiple molecular forms of pectinesterase in banana is also being stated10).
Blanching might be the indispensable pretreatment for banana dehydration by freeze drying; the blanching time is a critical point to fix up as insufficient blanching will regenerate the enzyme activity which deteriorate the quality and stability of final products.
On the other hand excessive blanching will induce cooking flavor and drastically reduce the original nutritional quality of the products.
Therefore, this experimental work was designed to rationalize the blanching time and to get a comprehensive idea about the changing The color readings of the fresh and differently blanched slices were determined during storage and Color Difference meter. The instrumet was standardized against a white tile of X=81.60, Y=83.30 and Z=93.50.
Enzyme study Isolation and extraction of peroxidase isozymes: The fractionating extraction was made according to the procedure of HAARD et al.10) to soluble, bound and insoluble enzymes.
Peroxidase assay: Enzyme assay was made after 15-30min of the extraction with 1% aqueous o-phenylene diamine hydrochloride dye11) and 0.3% H2O2 as oxidant in 3ml of the reaction mixture at pH6.00 with buffer and the expressed as the change of optical density at 460nm/min for 1.0ml of the enzyme extract.
Polyphenoixidase: Polyphenoloxidase was extracted into fraction-A with buffer and fraction-B with detergent as shown in Fig. 1 .
Assay was made at 420nm and activity was expressed as the change of optical density per Texture evaluation The texture in terms of hardness, adhesiveness and co-hesiveness were determined by using Rholo Meter where a special plunger was selected so that the sample slice was not deshaped or broken during a complete cycle of the plunger.
Analysis of pectic substances and their methoxyl content
The fractionating extraction was made with deionized water, hydrochloric acid and versene solution (dry ethylene diamine tetraacetic acid tetrasodium salt) as shown in Fig. 2 . The saponification method of GOULD and DAVIS was used for methoxyl determination of the extracted fractions14).
The water and acid soluble fractions were de-esterified according to the procedure of ROUSE and ATKINS15) and the versene soluble fraction was adjusted to the pH according to SHEWFELT16) adjusted in volume kept for 15min and then pectin contents were determined.
The versene-pectinase method as described by MCCREADY and MCCOMB was used for the determination of total pectin17).
Pectin contents were determined by the modified uronic acid carbazole method18).
Determination of phenolic content Samples were extracted according to SWAIN et al. 19 ) and the total phenolics of the extracts were determined according to FOLIN-DENIS phosphomolybdic-phosphotungstic acid method as described by SINGLETON et al. [20] [21] [22] Titratable acidity Acidity was determined using phenolphthalin as indicator at pH8.1.
Results and Discussion
The CDM color values (Table 1 & Fig. 3 ) designated as L which is a measure of lightness, the saturation color index23) and Scofield- sharply for fresh samples during storage period of 18h as measured at 0, 2, 4, 6 and 18h storage.
The changes of these color indices were also noticeable in the samples blanched for 60s to 9min during the above storage time, although the changing pattern was slowed down with the increase of blanching time, and at 9min blanching the change was negligibly small; and thereafter with 10, 11, 12, 14, and 15min blanched samples there was almost no change. The color values a increased and the b values decreased during the whole period of the experiment and the values of the ratio a/b which is a change in the hue from green towards yellow, did not show so much consistency as the a/b values were found not only to increase in case of fresh samples during storage but to increase in each blanched and subsequent stored samples, even when the values of L, the saturaand also these are the only values associated with the darkening and discoloration of the samples attributed to the action and residual activity of the enzymes present in banana.
The peroxidase isozymes showed different thermal inactivation behavior where the soluble peroxidase was most heat liable as no activity was found during 2min blanching, the bound peroxidase was totally inactivated at 9min blanching and the insoluble peroxidase showed negligible activity at 10min blanching (Fig. 4) . With 10min blanched samples, there was a very little change of optical density of the reaction mixture but no color change of the mixture was observed.
As shown in Fig. 5 , the polyphenoloxidase was inactivated during 5min blanching where the fraction-A was inactivated at 3min blanching and the fraction-B was slightly heat resistant. From the heat inactivation curve it is evident that the peroxidase isozymes and polyphenoloxidase fractions exhibit heterogenecity of residual activity pattern during steam blanching of banana slices. To clarify this fact, the D-value was calculated for 3 different time span of 0-1, 1-2, and 2-4min as during these time period of blanching inactivation followed straight line pattern.
The D-value were determined (Table  2) according to the formulae of STUMBO28). D=u/log(a/b), where u is the time of heating in minutes, a the initial activity of enzymes, b the final activity, and D the number of minutes required for the rate of destruction curve to traverse one log cycle.
According to Fig. 6 the fraction-I and fraction -III were inactivated at 7min blanching, though the inactivation rate is higher in case of fraction -I . Whereas, the fraction-II showed to be a zero residual activity only after 10min blanching. As for hardness, at 0.5 to 1min blanching the hardness fell sharply but at 3min blanching it increased slightly, that might be either due to starch retrogradation and gelatinization or activation of pectinesterase and de-esterification of pectic suba nces as was observed in case of starchy27-30) or less starchy foods31-33) respectively; and at 4-10min blanching the decrease of hardness was gradual which corressponded to the gradual inactivation of pectinesterase fractions.
The phenomenon in the change of pectic substances with blanching was the increase of pectic substances in water soluble fractions with blanching and the decrease of those in versene and HCl-soluble fractions (Table 3 ). The high min, which may also due to the fact that the water soluble fraction is the main substrate for pectinesterase action.
On the other hand, the methoxyl content in versene and HCl-soluble fractions decreased with the length of blanching.
The pectin in versene and HCl-soluble fractions decreased with the decrease of their methoxyl contents which harmonized with the rheological properties, especially with the decreasing trend of hardness of slices.
From the Table-4, the calculated value for the ratio of the total methoxyl content to the total pectin content, showed initially a gradual increase of the ratio giving a postive support to the thermal inactivation pattern of the pectinesterase fractions.
According to Table 5 , initially there was a slight decrease of the polyphenol content and after 10min blanching it increased to a small extent. It might be the fact that first blanching provides stability to the phenolic compounds and then longer blanching release the stability, thereby slightly increasing the extractability of the phenolics by methanol.
It is known that tannin in banana fruits is confined to the latex Table 4 Effect of blanching time on the ratio of total methoxyl to total pectin of banana Table 5 Some chemical  properties  related  to  blanching  treatment  of banana cell of the vascular system34) and blanching increases the polymerization of tannin offering stability effect during extraction of the phenolic compounds.
The changing pattern of titratable acidity was not so much consistent with blanching time, however, it decreased from 0.54 to 0. 38% during 10min blanching.
